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1. $\mathcal{A}$ Banach . $\mathcal{A}$ semi-simple $\mathcal{A}$ Gelfand
. $\mathcal{A}$ $f$ $f$
.
$\sigma(f)=$ { $\lambda$ : $\lambda$ , $f-\lambda$ }
$r(f)=stlp\{|\lambda|:\lambda\in\sigma(f)\}$
1. compact Hausdorff $X$ $C(X)$ . $C(X)$
, $C(X)$ semi-simple
Banach .
$(fg)(x)=f(x)g(x)$ $(f, g\in C(X))$
$\Vert f\Vert_{\infty}=$ siip$\{|f(x)|$ : $x\in X\}$ $(f\in C(X))$
, $\sigma(f)=f(X)$ , $r(f)=\Vert f\Vert_{\infty}(f\in C(X))$ .
, $\mathcal{A}$ $\mathcal{B}$ Banach . $\mathcal{A}$ semi-simple
.
2. $*$ $\mathcal{A}$ $involi_{J}tion$ , $*;\mathcal{A}arrow \mathcal{A}$ .
(1) $f^{**}=f$ $(f\in \mathcal{A})$
(2) $\lambda,$ $\mu$ $(\lambda f+l^{r,g)^{*}=\overline{\lambda}f^{*}}+\overline{l^{xg^{*}}}$ $(f, g\in \mathcal{A})$
(3) $(fg)^{*}=f^{*}g^{*}$ $(f, g\in \mathcal{A})$
$\hat$ Gelfand . $A$ involution $*$ $\hat{f}^{*}=\overline{\hat{f}}$ $(f\in \mathcal{A})$
, $*$ symmetric .
2. $C(X)$ $-$ $s$ymmet,ric involution .
Moln\’ar [5] compact Hausdorff $X$
Banach $C(X)$ .
1 (Molna’r[5]) $T$ $C(X)$ $C(X)$
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(1) $C(X)$ $f,$ $g$
$\sigma(T(f)T(g))=\sigma(fg)$
, $T(1)^{-1}T$ .
(2) $C(X)$ $f,$ $g$
$\sigma(T(f)\overline{T(g)})=\sigma(f\overline{g})$
, $T(1)^{-1}T$ .
, Hatori, Miura and Takagi $\mathcal{A},$ $\mathcal{B}$ .
1 .
2. ( $Ha$tori, Mium and Takagi) $T$ $\mathcal{A}$ $\mathcal{B}$ .
(1) [2, Theoreni7.4] $0$ $\alpha$ , $\mathcal{A}$ $f,$ $g$
$r(T(f)T(g)-\alpha)=r(fg-\alpha)$
, $\mathcal{B}$ semi-simple $T(1)^{-1}T$ .
(2) [3, Thoerem 6.2] $\mathcal{A}$ $\mathcal{B}$ symmetric involutions $*$ $\star$ . $\mathcal{A}$
$f,$ $g$
$\sigma(T(f)T(g)^{\star})=\sigma(fg^{*})$
, $\mathcal{B}$ semi-simple $T(1)^{-1}T$ .
, $0$ $\alpha$ , .
$\sigma(f)=\sigma(g)\Leftrightarrow\sigma(f-()’)=\sigma(g-\alpha)\Rightarrow r(f-\alpha)=r(g-\alpha)$ $(f, g\in \mathcal{A})$
, , 2(1) , 1(1) .
3. $C([0,1])$ $C([0,1])$ $T_{1},$ $T_{2}$
$T_{1}(f)(x)=f(1-x)$ , $T_{2}(f)(r)=\overline{f(x)}$ $(x\in[0,1])$
. $T_{1}$
$\sigma(T_{1}(f)T_{1}(g))=\sigma(fg)$ , $\sigma(T_{1}(f)\overline{T_{1}(g)})=\sigma(f\overline{g})$
$f,$ $g\in C([0,1])$ . .
$r(T_{2}(f)T_{2}(g)-1)=r(fg-1)$ , $r(T_{2}(f)\overline{T_{2}(g)}-1)=r(f\overline{g}-1)$
$f,$ $g\in C([0,1]))$ .
, 1(2), 2(2)
. , .
3. ( $M_{7_{!}l4}ra\vee$’ Honma and S. [4, Thoerem 3.4]) $\mathcal{A}$ $\mathcal{B}$ involutions $*$ $\star$
. , involutions $*.\star$ symmetricity . $T$ $\mathcal{A}$ $\mathcal{B}$
. $0$ $\alpha$ , $\mathcal{A}$ $f,$ $g$
$r(T(f)T(g)^{\star}-\alpha)=r(fg^{*}-\alpha)$
, $\mathcal{B}$ semi-simple $T(1)^{-1}T$ .





4. (Mium, Honma and S. [4, Thoerem 3.1]) $A,$ $B$ $X,$ $Y$ , $A^{-1},$ $B^{-1}$
$A,$ $B$ . $T$ $A^{-1}$ $B^{-1}$ .
$0$ $\alpha$ , $A^{-1}$ $f_{)}g$
$\Vert T(f)T(g)^{-1}-\alpha\Vert_{\infty}=\Vert fg^{-1}-\alpha\Vert_{\infty}$
, $B$ Choquet Ch $(B)$ $A$ Choquet Ch $(A)$ $\phi$
Ch $(B)$ clopen setK ,
$T(f)=T(1) x\dagger\frac{f\circ\phi}{fo\phi}$ $onCh(B)\backslash KonK$
.
( 4 ) $A^{-1}$ $f,$ $g$
$\Vert T(\alpha f)T(f)^{-1}-\alpha\Vert_{\infty}=\Vert\alpha ff^{-1}-\alpha\Vert_{\infty}=0$
$T(\alpha f)=\alpha T(f)$ ,
$\Vert T(f)T(g)^{-J}-1\Vert_{\infty}=\Vert fg^{-1}-1\Vert_{\infty}$
. $T’=T(1)^{-1}T$ , $T’$ $A^{-1}$ $B^{-1}$
$\Vert T’(f)T’(g)^{-1}-1\Vert_{\infty}=\Vert f\cdot g^{-1}-1\Vert_{\infty}$
$f,$ $g\in \mathcal{A}^{-1}$ . , $T(1)=1$ .
, . $f\in A$
$\sigma_{\pi}(f)=\{\lambda\in\sigma(f):|\lambda|=sllp\{|\mu|:\mu\in\sigma(f)\}\}$




, $P_{B^{-1}}(t)$ $W_{t}$ . 1 Ch $(B)$ Ch $(A)$
$\phi$ . Ch $(B)$ $y$ $n_{f\in T^{-1}(W_{y})}|f|^{-1}(1)$
$x_{y}$ . $\phi(y)^{def}=x_{y}$ . $\phi$
$f\in A^{-1}$ $y\in$ Ch $(B)$
$|T(f)(y)|=|f(\phi(y))|$
. $\phi$ .
$S^{1}=\{z\in \mathbb{C};|z|=1\}$ . $\beta\in S^{1}$ , $\Vert T(\beta)T(1)^{-1}-1\Vert$ $=|\beta-1|$
. $P_{B^{-l}}$ $(y)\subset T(P_{A}-1(\phi(y)))$ , $T(-1)=-1\infty$
.
$\Vert T(\beta)+1\Vert_{\infty}=\Vert T(\beta)T(-1)^{-1}-1\Vert_{\infty}=\Vert-\beta-1\Vert_{\infty}=|\beta+1|$
, $|T(\beta)|=|\beta|=1,$ $\Vert T(\beta)-1\Vert=|\beta-1|$ $T^{-1}(\beta)$ (Ch$(B)$ ) $=\{\beta, \overline{\beta}\}$
$l\grave{\grave{l}}\vee$
. $T(i)P_{B^{-1}}(y)\subset T(iP_{\mathcal{A}^{-1}}(\phi(y)))$ , Ch $(B)$ $T(-i)=-T(i)$
.
$K=\{y\in$ Ch $(B)$ : $T(i)(y)=i\}$
3
, $K$ clopen set $\beta\in S^{1}$
$T(\beta)=\{\begin{array}{l}\beta onK\overline{\beta}onCh(B)\backslash K\end{array}$
. $y\in$ Ch $(B),$ $\beta\in S^{1}$
$T(\beta)P_{B^{-1}}(y)\subset T(\beta P_{A^{-1}}(\phi(y)))$
.
$f\in A^{-1},$ $y\in$ Ch $(B)$ . clopen set $K$ Ch $(B)\backslash K$ $y$
$F$ . $\beta\in S^{1}$ $\beta=-f(\phi(y))|T(f)(y)|^{-1}$ . Bishop [1,
Theoren12.4.1]
$\sigma_{\pi}(UT(f)^{-1})=\{T(f)(y)^{-1}\}$ , $|UT(f)^{-1}|<|T(f)(y)|^{-1}$ on $Ch(B)\backslash F$
$P_{B}-1(y)$ $\pi$-Ull$\grave\grave$r$\neq$- $\not\in$ $l\grave{\grave{\searrow}}$ $l^{1}$ . $T(\beta)P_{B^{-1}}(y)\subset T(\beta P_{A^{-1}}(\phi(y)))\hslash\supset$
$T(\beta u)=T(\beta)U$ $P_{A}-l(\phi(y))$ $\overline{\pi}uB\grave{\grave{\backslash }}\mathcal{T}\vec{\neq}hi$ . ffl4 $\backslash$
$\Vert T(\beta)UT(f)^{-1}-1\Vert_{\infty}=\Vert T(\beta u)T(f)^{-1}-1\Vert_{\infty}=\Vert\beta uf^{-1}-1\Vert_{\infty}\geq|T(f)(y)|^{-1}+1$
$\Vert T(\beta)UT(f)^{-1}\Vert_{\infty}\leq|T(\beta)|\Vert UT(f)^{-1}\Vert_{\infty}=|T(f)(y)|^{-1}$
. $(T(\beta)UT(f)^{-1})(\tau/0)=-|T(f)(y)|^{-1}$ $y0\in Y$ . $U$
,







( 3 ) , $\mathcal{B}$ semi-simple . $\mathcal{A}^{-1},$ $\mathcal{B}^{-1}$ $\mathcal{A},$ $\mathcal{B}$
. $f\in \mathcal{A}^{-1}$ $g=(\alpha f^{-1})^{*}$ ,
$r(T(f)T((\alpha f^{-1})^{*})^{\star}-\alpha)=r(f\alpha f^{-1}-\alpha)=0$
$T(\mathcal{A}^{-1})=\mathcal{B}^{-1}$ $T((\alpha f^{-1})^{*})^{\star}=\alpha T(f)^{-1}$ .
$r(T(f)T(g)^{-1}-1)=|\alpha|^{-1}r(T(f)\alpha T(g)^{-1}-\alpha)=|\alpha|^{-1}r(T(f)T((\alpha g^{-1})^{*})^{\star}-\alpha)$
$=|\alpha|^{-1}r(f((\alpha g^{-1})^{*})^{*}-\alpha)=r(fg^{-1}-1)$
$f\in \mathcal{A},$ $g\in A^{-1}$ . $\Lambda f_{A}$ $\mathcal{A}$ . $r(f)=$
$\Vert\hat{f}\Vert_{\infty(AI_{A})}$ $(f\in \mathcal{A})$ ,
—–1
$\Vert T(f)T(g)$ $-1\Vert_{\infty(AI_{B})}=\Vert\hat{f}\tilde{g}1-1\Vert_{\infty(A\prime I_{A})}$
$(f\in \mathcal{A}, g\in \mathcal{A}^{-1})$
4
. cl $(\hat{\mathcal{A}})$ $\hat \mathcal{A}$ Gelfand $\hat{\mathcal{A}}$ $C(\Lambda l_{A})$ closure . cl $(\hat{\mathcal{A}})$
. cl $(\hat{\mathcal{A}})^{-1}$ $f\in$ cl $(\hat{\mathcal{A}})^{-1}$
$\tilde{\tau}(f)=1i\underline{n}1\{fn\}\in A^{1},f_{n}arrow f^{\overline{T(f_{n})}}$
$(f\in cl(\hat{\mathcal{A}})^{-1})$
, $\tilde{T}$ well-defined $\tilde{T}(c1(\hat{\mathcal{A}})^{-1})=$ cl $(\hat{\mathcal{B}})^{-1}$ ,
$\Vert\tilde{T}(f)\tilde{T}(g)^{-1}-1\Vert_{\infty(AI_{B})}=\Vert fg^{-1}-1\Vert_{\infty(AI_{A})}$ $(f, g\in cl(\hat{\mathcal{A}})^{-1})$









. $S$ cl $(\hat{\mathcal{A}})$ cl $(\hat{\mathcal{B}})$ well-defined .
$\Vert S(\hat{f})S(g)^{-1}-1\Vert_{\infty(A}$
)
$=\Vert\overline{T(1)}^{-1}\overline{T(f)}S(g)^{-1}-1\Vert_{\infty(AI_{\mathcal{B}})}$ $(f\in A, g\in cl(\hat{\mathcal{A}})^{-1})$
—1–
$S(\hat{f})=T(1)$ $T(f)$ $f\in A$ . ,
$\mathcal{A},$ $\mathcal{B}$ semi-simple , $T(1)^{-1}T$ .
$\mathcal{B}$ semi-simplicity . , 8 semi-simple
Banach . $\Gamma$ $\mathcal{B}$ Gelfand , $\Gamma\circ T$ $\mathcal{A}^{-1}$ $\hat{\mathcal{B}}^{-1}$
3 . $\mathcal{B}$ semi-simple , $\Gamma\circ T$
. $T$ : $\mathcal{A}^{-1}arrow \mathcal{B}^{-1}$ $\Gamma|_{\beta-1}$ : $\mathcal{B}^{-1}arrow\hat{\mathcal{B}}^{-1}$
. $\Gamma$ . , $f,$ $g\in \mathcal{B}$ $r(f)=\Gamma(g)$ . $f$
, $f=$ fo $+\lambda_{f}$ fo $\in \mathcal{B}^{-1}$ $\lambda_{f}$ , $\hat{fo}=\overline{g-\lambda_{f}}$ $M_{\mathcal{B}}$
. $I^{\neg}|_{\mathcal{B}^{-1}}$ , $f_{0}=g-\lambda_{f}$ . $f=$ fo $+\lambda_{f}=g$ .
, $\mathcal{B}$ semi-simple .
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